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ABSTRACT : PROBLEM TO BE SOLVED: To obtain the subject new compound capable of providing a 
polymer having narrow molecular weight distribution and composition distribution, useful 
as a catalytic component excellent in polymerization activity, comprising a specific 
transition metal compound containing a benzenesulfonamide-based ligand. 



SOLUTION: This new transition metal compound is shown by formula I [M is a transition 
metal atom of the group 3 to the group 1 1 of the periodic table; (m) is 1 -6; A is O, S, Se, 
etc.; B is R 10 (R 10 is H, a halogen, a hydrocarbon, a heterocyclic 
compound residue, an oxygen-containing group, a nitrogen-containing group, a boron- 
containing group, a sulfur containing group, a phosphorus-containing group, a silicon- 
containing group, a germanium-containing group or a tin-containing group), 
R 1 1 (R 1 1 is as shown for R 10 ), etc.; R 1 to 
R 4 are each as shown for R 10 ; X is as shown for R 10 ; 

(n) is a group satisfying the valence of M], is useful as a catalytic component for olefin 
polymerization and provides a polymer having a narrow molecular weight distribution and 
a copolymer having a narrow composition distribution in the copolymerization of two or 
more olefins. The compound is obtained by reacting a sulfonamide of formula II, etc., with 
a base and reacting the reaction product with a transition metal halide. 
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[0114] izkhnx 3 %m&ikmik&Va ( A ) «, 1 

±iffii^flsfl:^ft (A) wnsm^mft-sm. mi 

[0 115] ffieOjl^^gfL^ 
ifamABft^ft ( A ) W3Wm&&Mi{£'£tob L 

[0116] (a-1) TE5$T*3*iSjH?£Si4 5 Ht 
: 

[€5 0] 

R 2 1 




Ml±. fflW«SB8— 1 OffeTWB^&KEfFfcjS 

6. 

[0 1 17] R»~R"(i. HHCH-T-fclMro'O* 

t t ± i ^mmm 1-50 wewbicas, 1-50 

mm. mm. <jy. ■< st^xv^m^^mtux^ 
tz<thi mcvTtm & a-trains-casi * n?z mit*m 

[0 118] Xtt, AvnyyST. $mw* 




tl-2 0 e>0Ht*XS . KStM^f I* 1-20 <F» \u f 

[0119] (a-2) TE*T*Sft*3Kfft*T5 
Ht5 1] 



>\ y/^-^iS n 7 -V AT*$) £ <! £ 3&*ff 

[0 120] R' fcitfR" tt. S^fcH— "CfcWSro 
x^xt>i<. *mm^ . 1-50 oiWfc** 

■Mi^U/l^t. OX. IS*. U>\ Kfffiilf 

^ •< SSHfiiS < t k 1 ffi<7>7c*£1r 

[0121] Ali, JBimUlll 3-1 61&DK?-£n; 
U MflcWteUu **. H*. MS. 

it, 0»tifcli^4*-C*4£fc##i U\. mii, 0 
— 2 •) . n(i. l—5«>ffiBr?&i. n#2 

[0122] Eis, R%. fit*, ADfy. S 

s . mm . 0 v. ma xi/yj «*» 6«£n & ^ 



norm- « tp AmnnwA 1 -> 
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-£\ 2<l£7)E{±, SV>(C|3j— Z*i>m%'oXV>X{>£< . 
£> •& W45> Ucii & L t l^*r JFM LT t> «fc v \ 
[0 12 3] X<i. .'WRJj^ Mnyvfiit^, 

*** 1-20 out fltfaias, ets^TW/ i-2o <^ 

{42^ KIrI— T *> -> X \> ^X i> <£ v K Zix L><F> o h . 
XJ4/ Nnfy^f . MIW 1-20 o#Hbk£IS 

[0124] (a-3) Tt&tt*&1Xhm&1tm s Jy x J 
* isit&fa : 
[fb5 2] 



/(A) r 0\ 



. Mummmmm 3-11 tgasf^AfUK?*^ 

U 1 t5£tfmli%iX?tlO&tii&l<7)mSlX'fo r ). A 

fcit/A' ujatarasi— 5 ooiwfc*3i«, ksus 

fcttKSMrHfcl -5 0c7)^ay Wbs^bKSt«T'<6 
0. AtA' J4I3— X'i>m^-oX^Xi> «fev\ 
[0 125] Bli, .IfcSHR^ScO— 5 0^Mbfc3g». 
K»M^Pia 1-50 W^ny WbKfbfcSS, Ft 1 R 2 Z 
Tfl* ft&X. KSittiKJIT* 0 . £ R> 
<fc£/R 2 JiRSIB^PiS 1-20 e>0Mfc**£& fc(4;J*S: 
< 1 1 1 l^fnlf * ^tfJJaiMFPft 1 — 2 OtfO^ 

it*m&x'$><9. zamM, mm. mm, <j>£tzi±5- 

[0 126] n«i. MW«Bcti(|3t't»rC"**. X(4. 

fcmw. 1 ?. >wf>mF?* vtmrn^wi i—2o pimtfc 
mm. §mm^m.i-2o<o^uyy(tm^.ymm. m. 



SSttkU n#2l.:JLt<9%£f4. XT'^ix&Si^S 

LT^SrffM I/O YC i> «fc v\ 
[0127] (a-4) Tie5CT'*$ilS^55:< fc i 1 \m 

&^£#tf>g?M»fb£% : 
Hfc5 3] 

(R)a 

/-\ 

(r); ( r ) 

X(4, J3J(fl&X$ 13. 1 4 4 Jtti 1 5 ifeaiS^S:* 



L . X£0 0 *>tf>'J^< t t 1 0{iK«y.^7C^T* 

[0128] Rt4, SV^ICR- "CfcJWr->OvC&J:V* 
7]c«^. Any^ff, Kit***. ^oy>«fb 

co7tmziztesmmTwmziiKmt?\<.mm$:ws i . 2 

liULhcoR *t£v McjSiS tr L X ^X i> X \<\ 
a it. OttMlXhO . b(4. 1 -4<?M%.X'$> 0 , 
b*«2ULh©«^, * C((R)a) B -X 8 ] »iH-"Ct 
HfcoT t J: < . $ <$> t R|i|±3&<astt LT t J; 

[0 12 9] c{4, M«ffli»$»fc-f»rC&6. Y(4. 
.'J<SM^ . yiS^ . KS-S^ric 1-20 ^-fb* 

mm. mmw^WL 1-20 »ad . it 

SSr^f. c^2y.±0^(i:. YT*§iX^1iSS[^a 
«4SVHZ|31-TiL^oT^TiJ;<. 4fw. Yt'^S 

[0 13 0] (a-5) it RB(Pz) 3 MXntS?ftl»l 
: 3**, M{4Jl»{t^3-l 1 ^ii^JS 
•fb^ar* L , R(47K*1S^. ^SJI^IS 1 - 2 0 Wft 

ttxmm* tzi&mmm^m 1-20 y fb^trbK 

[0131] n{4, Mf5flER*»/i-n8rCJbS. X{4. 

*mm^ wy>K=?* ^is^mi-2 0^-fb* 
mm. mmm^m.i-2oco^jry^tmtykmm. is 

mZ^L. n#2fcLhO%£(4, X-CiKSiXl.MSt^a 
{451 •« t PI-T'i. M^r -5 T v vt t J; < . h S v M4S^ {c 
&-&LXm£Bf&LX{> H\ 

[0132] (a-6) TittX**ixZ>m&£mit-£W : 

Ut5 4] 

R 23 R 24 
\ / 

;Y' 



.26 



R 25 

V / 

N R 28 



2 7 



v t i V ^jUHMUE* 1 5 7^7J7ES-C^ 0 . Y (4 Jiaj 
#^1 6SK7J7C«T&fe. R 21 -R 28 J4. S^icR— 

s^4R 1-20 o0tfb*«*. mmm^-m 1-20^ 

[0133] (a-7) Tffi5tT-^$iX^-fb^kVI I IM& 
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[£55] 

v >*isiish% /no y vn&. ffiMWr&k 1-20 onHt 

[0134] (a-8) TSfistT^ § ti h M^W,it^ : 
[£5 6] 




5iW, Mtt, Jiffl^3~l U&9jI$r£JEII?£* 

[0135] R 41 — R 48 tiu SVHCllI— -CtP5r-?TVi 
T i i vfcSM? . ad *f > W.T , KSJI? ft 1-20 
tfXfJMb*** . jKSRlBFPS 1-20 *v n o yy limit* 

[0l36]Xli. tK^H^ . ^ny^JlFF. 
SSti-2 ow3Sfl;**£. IiI : mi-2 0C>Any 

y£^£*«a. insures, -i^^m. y^mt 

ffMLtt iv^ 

[ 0 1 3 7 ] Yti . *5-:?^>^>8i£»t&*T' 

jgjffl&njg 14. i 5 i emrfitmtt*?* 

[0 138] (a-9) Hyl5(a-4)I^h<7)>-^o^>^>-'X 

(a-io) v?**>"7A, f-^y, Anyy*Ms»t 
[0139]^, ( b ) ifc#o#ft:*W:ovvcK»gi 

■r*. 

(B-i) aatii^t^ 

WtttTTEWJt '3 $rffl»»*9S l - 2«ys l 2 . 

1 3 R^I8AK^tt*«ffl b **>ti* . 

[0 14 0] (B-la) — £&K R a m A 1 (OR b ) n H p X, 



i J: V tfaUK : F»J& t l-15,#4L<t41~4 Ol&lfc 
*3R3S£^ L , X«y \ n £5* L . m 13 0 < m £ 

3, nlJOSnO. ptiOSp<3. qt30Sq<3 
<Z)f8t"C£> 0 , fr-Om +n + p + q = 3 X'fo &«■) 

[0141] (B-lb) HR* M 2 A 1 RN 

(5*;tK M'liLi. Na4fc{±K£7f:U R 3 (iK«m 

1 - 1 5 . if 1 1 < t± i -Anmw&mzm 
) x'mzh&\m±mtT)i ^-^J±t<?>igr>v* 

Mm. 

(B-lc) -JKjS R a R b M 3 

iJ:i^9Rm^Sj&*l~l 5, ff4L<til~4*Hfc(t 
*35SX&^U M 3 liMg, Z n4£J3C dtJb&. ) 

x-mztcz, 2mt?M 1 2 m-&m><r) vnv^ Mt^f® . 

[0142] lWetf)(B-la)t=K1- SlftST/P ■ 
Hfc* R-.A 1 (OR k ) 3 ., 

h^mmmtfWfi 1 - 1 5 , m t l< « 1 -4 

7)<«a^^L. mti, *fit<i±l . 5gm^3<«t 

A*. ) xm^it^mrn ^-^Ml^m. 

-fl&5£ R a n. A 1 X 3 . 0 

( . R a ammwMtf 1-15. #4 1 < « 1 - 

4^fbKS**^L. X{j.^D^V^ar*L. m{± 
KL<iiO<m<3tl>^, ) T*S*L4*«TA'5 

[0143] R a m A 1 H 3 - ffl 

(3». R-««*® ; Fft* t l~l 5. »*t<«l- 
4 CO^tfbKSS^^ L , ml±Jf 4 L < f± 2 ^ rri < 3 X% 
h . ) X'Wi S i\& WkT)V 5 A flS-^W . 
HR3S R a ra A 1 (OR b ) n X 9 
(stif, R a i5j:t>"R b {i. 5ir^(cH— T'fcR'firoT^t 
ii^atSJiiUWn-l 5, ifiL<«l-4«M 
?K*a*^L. X^Nn^'y^Sr^t. m(i0<mS 
3. ntiOSn<3. qtiOSq <3^t'*> > ) . **o 
m+ n + q = 3 -C*4 . ) X^tLh^WTlV 5 

[0144] (B-\a.)lZJ&-tZ,^T)l $.- i y^itiztyt 

ix, zo&tmMi. M;^f-^r;w5-^A, mj 

h 'J fy^T^ 5 — ^ A55r fcVj h 'J x\-T)V*)VT)V 5 - 

T)V S — ^ A. MJ sec-7"f-;U 5 — ^ A . h 'J tert. 
-T'^-'UT/U- 5 — *? A s hi) 2-.X f-fl 7" f-;lT/P 5 — ^ 
A, 1- 'J3-^/l'7'^7;l-S-7A. l-U2-.Xf-;L-^ 
yf-;PT^ 5 — ^ A , h 0 3-* +)V*SS^)VT)V 5 -"7 
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'V* y>t/7/y3 x<?A . F 0 y-X i-fo^i/ll-TH- 3 — 
A , I- 'J 2-x^-;L iy/U7Vy 5 A& i:'<7) F 'J 

[0 1 453 F 'J jy y* Q'v* S^TiW 5 -*? A . F 'J y- 
■?u*7 +iVT>V 3 — <7 A& b'W F U y ? q/^* /lyT 

U-Sx^A&^FUTlJ— /l-T/PSx^A : yM V/ 
■f^T/PS— ^A^vf F^-f F, yWV/f;WS^ 

(i-C 4 H 9 ) x A l y (C 5 H 10 ) z (i^K x. y. zfilEO 

a ; 

CO l 4 6] 4 yyf-;ur;U5-^A^ F*y-F\ A y 
7>;i-r;i/ s^Axf^yK, >r y r ^-.>F7Vy 5 -•/• 

=*y-F ; Wf^TA'i-'?^^ F^y F\ 
/y $ - *? AX h^fyK, y?7»y7Vy 3 x<7A7' F3->" 
F =5: )£<ni/T)V* )VT)V 3 — *J A TVy 3 * y F ; X-fvk 
T/US— "^A-tX^xh^f ^F. 7*f-/|y7A'3X<7A-fe 

rj^y- F ; 

[0 14 7] R a 2 . 5 A 1 (OR") 0 . 5 ^fc'T'^$ixl.¥^ 
>US £ &t h tito Wfc T)V r? $ ftf: 7/U * /y 7* /F 
S-^A; yXf;l-7^i-W7iy^yF, yXf 
/UT/t- 3 —*7L. ( 2. 6-y-t- 7"?VF-4-y f-;F7 x y * £y 
F ) , Xf/mi iX^Af'X (2.6-v"-t-7'f-;L-4-^< 
^U7iyJfS/F) . y-fV/f^Sx^ (2,6- 
i/-t- 7'f;H-^f^7iy^yF) , 
IV *-Wt'7, (2, 6-y'-t-7"f\>F-4-y fA7x 7 y- 
F) ^K^yWm jX^Ar'J-D^yK ; £y 
.^f/l-r/l/Sx^A^oiJ F . yXf;k7^SXt>A? 
oUF\ y7W^sxW?niJK yX^/FTVF 
Sx^7o= F\ ■/My7*fyl/7/l'Sx^A?DiJ F 
tcK<F>VT)V*)VT)V : ~-*7J±>s.=y4 y : xf-;FT/F3 
x^A-trX^-^n'J F\ 7'^-;l-T'U3X'7A-fexJf y , a 
•J F\ x^/F7;F3X7A-fc7.Jf7'o3 FfcWT/Mf 
^/I'S-^A-feXJf/x?^ F ; Xf^7/tSX>)A-; 
7n'JF. TntWl^-^y^D'JK, 7?-;yT 
;L'S-Wy?'n 3 F^^JTA^r/l-T^ Sx^Ay-Vx 
F=5r fc'Wgfrfl- % o f >it $ ix^ Til * )VT)V 3 
X^A ; 

[0148] yX-7/FTVy 3 x*7At F 'J F\ y'7'fr>F 
7/lSx^At F >J F^^^'T/Uf/t/T/l-Sx^At 
F 'J F ; x3-7yT;F3x*?.A;yh F 'J F\ 7°oh°;yT;F 
5 x^Ay'k F 'J VKct'COTJ^HTfr 3 -")iy't F 

x>7A : iW7;l'i-^il F^y"? o "J F . 7>./F 
n-iX>>A7h^y^DU F. if/LTi^-^Ax 



F*y 7n 3 F^>'Oia5*Wt-T7yrj^>-'fL*><tt/''NO 

[0149] tfzw-itiizWMt&it&mh&m-t&z 
t . * t nmmw^ar ix 2 \?xt<?>T)v 3 - 
^Mt^mfm^ LtzGWrn 3 ^Mt^m^mf^ 

£ ,),A 1 N(C,H 5 )A 1 (C,H 5 ),*4fjW|fcH , /5>ir*. 
[0150] m&(b-lb)lzm-Zlt&mt LXli. Li 
A 1 (C 2 H 5 ) 4 , L i A 1 (C 7 H 15 ) 4 >5:i:'//#(f i^ix 

[0151] ifc-tWffiCfc. (B-l)t(MIft^fti 

f-»7A s /f^'Jf^A. .Xf;l--7/*y>>A7'oS 
Fs ^f^/^y^^Q'JK. Xf^77"^y">A 
7"o3F\ xf^/^yW^aU F. 7°obVlvy 
.^y-'7A7a3F\ rot'^^y^^n'JK, 7' 
f-;U--7y'^y"7A7"0 5 F. /f^^y^A^O'J 
F. yyf/lVT'+y 1 ?^. y-xf-z^y'^-dy^A. y- 
7'f /P7/^y<?A s yf-;lX^;yVy ^y"7 A^: if ar 

[0152] ttzM^^X±M^mT^S.-^Mt^ 
Wfl&fG. Zti&ko t£it^ .tztx. (iV not"' y-fLT/y 

>'^T;y5 x»7 A fcyyy^f/yvy^y-^A fc <offl^-frir 

t'^ffiffl-r h z\ 1 1 -c* & . (B-nirf&£Sfb^<7)3: 

^T-{±. *«T;y3xr7A^^* : *?* Lv ±K^ct 
3 4 (B-i) W$bfeflS-ffc£«i . l ^Ji 2 Sl^l 

[0 15 3] (b-2) ait7vklx^A^tid£°^ 

V ^ 4»iXl. (B-2) *IST;y y-ft^ 

M*^«7^ $ y^fty tJi-^t i J: < , iti 
m&r- 2 - 7 s 6 s 7 ^mzm^tix 1^*3$^ 

>Hf y-^ttfiO^HT/W 3 x^ A** Hfc^*T* o T 
4> «kv>. 

[0154] &*&%\cr)Tii<ii ;**rv\t. tzturr 

( l ) iS«*&-irW-ti»fL^4^(i^ B H B**-ir%-tS 

-fbsis 1 * u a*wbi«: t'<7Mtt.*mmtmm&iz s f 

U T;y * >\ T)V 3 X^ 2Ji£<VUW >V 3 X »> A-fb^ 

[0155] ( 2 ) 0*£>\ h/ixy, Xf;yX-f 
)V . f - h 7 1 F o 7 7 y^i: F 'J T)V*)l 

T)V 3 xt> 2»%t'eomm,T)l< 3 X^A-ft^tlttif* . 

( 3 ) r#>\ -^y-fe' >\ F.axy^ir^# ,: t : '*C'F 'J 

T)V*>lT)l 3 x>7At' ifOWtST/L- 3 x<? A ft^-fe 
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otiWc •' 'n : fin r k, it Z> )y&„ 
[0 1 -«] H 'f-fyti, ^*<7)*tS#M 

Bit 5r i- . -r it'.:;. I v • ir : isJiK $ ii£±f ficDT/1 5 7 

ftn* .-fx. iS«£CSiSWi^{iT;P5 

/ * ; . • • { i? » : c i.Vj _> it XLi.V\, 

[0 1 - 7] "-''I ■ &mK"£RiCffltt6i , i.* 

trw&v 'i -: • - *" - <i . >n t 1 x rnbrnwi . file (B-ia) 

tK+i <iR""'i : -'''.'.fL^at LXfflTnLtzLcok 
Httf»Ti"ftT*'i : --**-'• (Ls a tft0 t *ff6*t*. CliioW 

c#F A L v » I -J . ■ ' t ■ • *i IftT't 5 - ^ -kffc&ttU: - 
l m&&Xl ::i : j Hit ! »li a ;V£Tffl^oiii> . 

[0 1 58) i ' * " - ^flWZlflV^Jh.i***: 
lTli. ^>-t: . I 'll; . *>-]s>* 7X>. is* 

> 5: >v>fcttr..«:fli'l:£ . i^o^y^y, 
o^+i-> . x^/l-^^o^y^y^ 
iftf!>K5aB4K fill- *. KiS&ifO^atl 

Wii-fi'^v; flint'),b(1\ IBSMlift. U*ffc 
W5r£WJSK(M:*.Ti'*U i 'Wf oil*. $ ^.i:xf;l/x- 
tVK f h 5> 1 1 r? -/ > f cox— r^MZRl^&Z 
t fcTS h . lit ) J » ^C5?«&»fll**£ 

[0 15 9) ify*WCW^oil£^y^y^t1i^ 

WSkTU 5 fli&nti. 6 o 'cmy-tfyt 

?Wt&A 1 l& ;<•/,• A I WHHMFCSl* 1 0%OT, if 
t t, < (i 5 %WT . «C«Fi L <(±2%U1TTJ5S i 

[0160) *<c«i :mi »o#t**«T^5 -^A** 
Mfc£*tf>Mfc -Tt± . TuS -flSaS ( i ) T'il$il&* 

Hfc5 7] 

RT if 0 R 21 
Xl-O — B O Al 

N R 2 ' •-• (I) 

5»rt>, R*° UK*W.-rft* J 1 ~~ 1 O<90tfbKS2i£* 

[016D Mill— fliA ( i ) 'C3l£ii&#ny££X 
5-^2. * > ft^n« . Tia-Sst ( i i ) 
X"m.^iXh T)V* H .-tin > IS t . 
R20-B-(OH). ••• (ii) 



HIST/I' = -^Afli^ftfc * . T^m*f*mffl%TlzT^ 

•imm&*~c\ - s o x:-aa«aarc 1 2 4 utisi 

RjE^-tirS 1 1 (-J: DMitT'* * . 
[0162) SuEH&5£ (ii ) X'm.%i\hT)V*)VXu 
yiS^HsWfiri^tLtti, 7f-/l-+"ayi§. x-fyl 
t;n>t, 4V7u\?)lXuvm. n-7nf )kt:o>- 
it, n-/f/^oyK. V7^M/#oyBS. n-^y 
;^fn y|S . 1/ 9 S^^-Kn yig. 7i - A '.fn y 
3,5-v:7/M-n*nyB£. ^y^7Wo7i-A 

aym&if&^lf ^>ii?>. liioco^TU. ^f-A^n 
yH, n-7'^#'oyg§. -Y y/f^#ny|s, 3,5-^' 
7;i-^n 7 x ryPsKn ylL ^ 7yl-7j-n 7i-M 

[0163] CSOJ; 5^rTA^#ny®i:RJCE$-ltl» 
*^T/W5-^A^tli: IXfifomzli, Huia(B-la) 

T)l 5 xr> A*WA L < . «rt h 'J ^;i-t;i 5 

A . h U x^;ur;u 5 -^A . h 'J -f V 7"f-;l.'TA' 5 x 

^^yfr-CfflW^oiil). 

[0164] ±K<0«t '3^ (B-2)*»T^5-«>A*dr 
y ^b^Hsli - 1 STMT'S fcii 2 «y._hffl^^Tfflv > 
oil*. 

[0 16 5] (B-3) g^K^Bl (A) RE L - 1 -f * 

^y*f*»-f-*ft^ ! i)(B-3) (OT, m-ylM* 
ytt-fb-^j t^3. ) «. Biries^m^fe (a> 

< t h m^&wAteM ( a > t km § - t-c -r * 

y^S-ffM-t-l.ioti. ico^fe^tii*. -^i 
o Srtfc&ifcfc LTfcL WHIT 1-50 195 0^i>|fi. 
ftffiW- 1 -50203 6^fg. ^BB¥3 - 1 7900 
5-9^8. 17 9 0 0 6^fg. #^3 - 

2 0 7 7 0 3-*B*flL ?fP¥3 - 2 0 7 7 0 4^fg. 
USP-532110 6^fc'(-Ki4§ii^A-f ^R. 

frt"#Woixl>, §^>tc. ^aifj^lfeiW 

[0166] HfWDlCJi. >VA?M"c IXI&. BR 

f'iOSi^ffi Sr * L -T i> J: ^ 7 x 4 fcl± 7 -y * 

X'lbh* ) X'K*ti%M£W&tf oi'U fcfcitX. b 
'.J7yi.i-n#ny. b^i-Mny b'Jx(4-7 
;Wn7!-iH iti'ny, l-'Jx (3,5-y'7;Wn7i 
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-iV ) 
o>\ 
X ( I'- 
ll X { 

h, 

CO i 

[ft 5 



?h'n y . b 'J x ( 4- 7 >i ^ n.x ^ 7 x ) 
l-'Jx t^yH/WD^i-zH -t-o>\ hg 
h >) >v ) &:n>\ h 'J x ( o- 1- ') iv ) -fn >- . h- 
3. 5->".X 7 x — ^ ) tf'Q y& fc'//^{f 

67] ft >'tt it&b tLXii. tz t L (rFld- 

•S] 

D 24 



© in 

R 22 R 23_^rL R 25 



(VI) 



>26 



it*, r; >IXU. H\ ^;^-^^^f-^>\ 
.-)f v - r-/.'..^-r-5f > . ry^x^A^f-^y, *x*x 

ftfttt . 4i i L >(1T g fcliWHT g ->vmX' 

..*> o 

[uii„s] ^A^f-^yfcLTAficWfe: 

# + * > t'A'ipJf'-Jia , ifif£T> t-^A^f^y 

MJx-wi r> t-^A^^yJ-y. h 'J 7"0 bVPT /"-t 

i) (ii-7-T-'L) T> ^z^A*^y^>'(7)h *)T)V* 
llTy^-^J./j-l-^y ; N.N-> ; ^<f-;l,'T- >J-*7J±fi 
. N.N-^'X-f/irx'J-^f^y, N,N-2,4, 
(r-^s > ?a+h r .•- g - ^2, # f-^- y& kon . N-i/T/i- 

~<yi,?/i-:i> . i,'^7o^Jfy/^7>'^x' , 7A*f^ 
>=5:>:V)>'7-/l */l-r> ^X7A#f-^y&i7/*f£> 
ill , 

[0 i 69] I5je^.x^-^^^^3fyi: LT*ft«(c 

7iX/L) ;hXt.X^«f.t> > MJ (WH7i 

x;t. ) jfcxtfx'VA^-M-y&fcVjh grg— ;l/*x* 

[0 170] k'-*>lti±, tf/I^Kx^Ajfrf^fry, t 
- -7 A>7 > 5r ± L < . »fc h 'J 7 x x;i, 
f) ii Ai =.'J2^J + X > . N.N- f^T-'jxOA^f 

Nj-yi-i-)i7- | j x^a^-m- yfrtfri L ^. 
[0171] £7.; 4 ft £1%J> L"Cs h 'J TA^U 
ffl!7>t-Wa. N,N-yr/L-= J f/WT-g- , 7Aifi, 
y7A' J f;t-7>^x7i > ia, 1- grg— /i-*x?^z7 



[0172] h <.ITiV*jVm&T>'±-^<Li&k LXM 
tfcmzte. tz t £Hf b U X.J-IVT /tX7ifb7 (7 
x x;W tf«7?K. h'J7oh^7y^x7i,fb7 (7 
x— )V) *>7S§. h>) (n-7>/l ) 7y^X7Af h5 

(7i-/H *-7SL h'J^f/Vrytx^Af h7 

(o-mj;k ^»>«. hi) (H-y-j-iv) ryt-^f 

h5 (^y;7WD7i-/H * T 7*. h'JTnbf/U 
7>'t--)Afl>7 (o,p-y7Wi-;H ^^S, 
hg (n-yj-Jl ) 7ytz7Af H7 (ra.in->-^^-/L-7 
i^H r^>7*, MJ (n-T"^-) 7yt--)Af h7 
(p-hg7^0^^-7V7x— /W) ^-7fg. hg (n-7' 
f-/|y> 7>tX7Af I-7 (3,5-y>'j7A^f^ 
7i-)H *-7«, (n-7>;P) 7yxX7Aff 

[0173] N.N-^TyU^T- 'jx^ASJ: LTft* 
mzXi, fztll£tl,H-i'j<i-)VT—0—*7J+Thy (7 
x~/ly) *»7*. N,N-yXf;l,7X!JZ7Af h7 (7 

x-;p) ^^f^. N.N-z^.e-^y^^f-^r-g-^A 

fh7 (7x^H ^^S^Tfc'j&^f^S. ^'T/U-^f 
/P-ry^r-^Aiat LT&ttWlCli. Jtfcitfy (l-r 
otVP) 7ytx->Afh7 (^y?7WD7i- 
;W) * 1 7^. yy?D^y^7y ; tx7Afb7 (7 

x ^/w ) * -7*^r ifaqwf t>i~L%> o 

[0174] $ s>fc-f >r y&ik&fyk lx , i- g 71- 

;^;Kx7Af h 5^7. ( ^y ^ 7;^n 7x— )V ) 
Tt'U— N.N-xyXf-^T— iJx7Afh7^ (^y 
^7Mn7i-iH #ly— 7xD-tx7Af h7 
(^7^7/WD7x-/H — h'j7x-/l/^7 
;Kx7A^y^7x - A- y7D^y?yX ->Vg>fc , 
N. N-xXf-^T- 'J -^ix^y? 7 x — /L->- 7 u^y ^ 
^X-;U««s. TIS^ (VII ) 4fc(i (VIII) Ta$fL 

[-TL5 9] 
© 

H(Et a O) 2 B^T\ / 



[^6 0] 




(VII) 




(vni) 



[0175] ^^yft^i; tT^Wicti:, 
f**7y (14): fx C b g (n-7-f-H ) 7>'tx 
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*7ju~) ;->•*:]/— h, t'x ci- 'J (n-7>;h) t>^- 
*?20 r^^v— k tx Ch'J (fi--?*hiv) ry=t- 
•7/0 ^yf*t*^~K fx Ch'J (n-7'f-;h) ry 
hT-'xvtfV-K fx ch'j (n-r^A) r 

>^-OA'j f*?ODf*^-l\ fXChU (n- 
7*^7U) TX^— h'f*?oo h*-r#;KL— h& 

for^ycoJg ; h'J (n-7-f^) ry^-^Afx 

( Ft*a^ K7^f KFrtfiKP-M 3>N/hhl£is 
(III), fx Ch»J (n-^-f-zW) ryt-^A] fx 
( Yrij'^A h'x-f Kh'f*^-h) -•/TVhggis 
( I II ) & t'O&mtfy >T-X y<H!8fc t'tfm? t>ti 

[0176] nmsH&yte&tot Lx&mmzxt, tzt 

UU-i])V>s/y~i£yy (14). l,3-y*A-;Vt# 
7/ (13) . 6.9-z/i!>WWiJ#yy (14), Kf 
77^W Y^A K-l-7i-M,3- VfUV^Jy-if-y 

Kf^A-f K-l-^f-^-l.B-v^'^V^' 
^x, ^yfit^A YyA F -1,3- ^7^/1-1, 3- 5/;? /h 
A'yt-t^y. T.s-^iAN^yr^^^y (13). 

2.7- ;X;$/hK'7y7 : "*?tf7X (13), *7><t1jJs4 F 

"fijf\A YyA h'-ll-;*fvh-2,7-^7?;W^yx#?tf 
7>, h'J (n-r^) ry^e-^i-^M'x^^p 

— h. h'J (n-^f*) T^t-^Al-^^^yf* 
tf'h-h, h'J (n-Xf-/h) r^-^Al-^/WN'h'T 
#*U'-K h'J (rff+n, ) TX*->7Al-h 0* + 

0 iV-\-ii)Vf WiJ h . h 'J ( n-7'-J7h ) T 

yt-^Arn^-l-^^A'Kf**!/- K h'J (n- 

7-f/h) ryt-^iM^^-f^-h ( i 4 ) , 

h'J (n-7>/h) TV-^-^Ae-^ws-r^^V— h 
(12) , h'J (n-7^;h) Ty*-VJx7-*jjW<*7y 
Tfitfls—h (13). h'J (n-7-?7h) ryt-^i 

7.8- y*/l^A*>7yf^t(L'-l' (12) , h'J (n-7^- 
;u ) r>-^-^^2,9-> ; ^^AN'7y'T^#v-h ( l 

2) , h'J (n-7>/h) Tyt-^Hf*zW YyA 
h-S-/f-/h-7,9-> ? ^/^<'7>7 ; *^h~h. h'J (n- 
r^h) Ty^—*72±*?y^fJ]>M YyA K-8- Xf^ 
-7,9-i/'^^yf*-KV-h. h'J (n-7>/h) 7 
X^— ^A^Xt^W F5-4 h'-S- 7^7h-7.9-^# 
iWs^y^ijtfU—b, h'J (n-7-*7h) TX^fc— 
*7V-Tf}t\4 Yy4 h'-S- T'J.;l,-7.9-v-^/l-'<^Xf : ' 

##h-h, h'J (n-7>/h) ry^-^^y^fij.rs 
A YyA h-9- h 'J X f/l-y 'J /L~7 , 8-y^W >>7 > T : # 
*'h-h, h'J (n-7>;h) Ty^-^M^yfijJsA 
YyA F-4.6-y7n ; E-7-*;Un"7 y f'##h~ h&fc" 

<7)T— j-ycom ; 

[0177] h 'J (n-7>A-) T/ t-^At* X ( 7"h 
;\A YyA R.S-^iAVt^-h) :m7H-i£ 
is (III), h'J (n-7>;h) T>^-»7AfX (7>f 
ijnA YyA h-7,8- y^^Wyf*!KWh) 



ia (III), h'J (n-7>;t ) ryt-^At'x ("7>t 
f)t\A YyA h-7,8- /M <-7 X-f # tfV- - h ) 
)V h ffigg ( 1 1 1 ) , h 'J ( n- ) T y=£ - *J A f X 

WyfilfM YyA H-7.S- i^/UA^XT^tfP- 
h) ->y7"/h^S (III). h'J (r.-7>/l- ) 7>t-7 
A fx (Tyyrtt>\A YyA h-7,8- Vi})V><*?yT*) 
iZV-Y) mm (ill). h'J (n-7f;H Tx*->7 
Afx (^Xr^vf YyA F-7.S- : Jij/W<^yri) 
4ih-h) ^:i§J& (III). h'J ( ri- 7>;h ) Tyt-') 
AfX (7-^^-^ h'7-f h-7,8- ^V-f^-7.8- 
' <7 yf* *U - h ) 3fcmt& (III), h >J ( n-7>;h ) 
7yt- -72,fX (7-hvs^ h-7,8- y^f;h 

7. 8- >i?)WV? yfi] - h ) 7 o M.WM (HI), h 
'J (n-7'f-;h) ry ^E-^Af X ( h 'J7n^.^77'\ 
A YyA h-7,S- y*;l//^yf*^-M 3.X/Ph 
REtt (III), h'JX Ch'J (n-7^h) 7yt-7A] 

fx {^yfii'sA VyA h-7- ^/L-A^yr^tfv- 

h) 7oAigJa (III), fX C h 'J (n-7>^h) 7>t 
->7/0 fX (7Vf*/M h'7-f h-7- *iW«>f 
^mV-h ) ^y'^XBSffi (IV) , fx C h 'J (n-7> 
IV) 7yt-W) fX (^X^^AN-f h7-f h-7- ii 
tUXiyy^yyjnu-h ) 3y<;hhffi^S (in), fx [h 
'J (ri-Xf-yP) 7>'t-7A) h'X ^y=ri)>\A Yy 
A h-7- ^/W^XT^tfV-h ) --yX/hiSIfi (IV) 

%yni&mi]>vxy yT-^yovsteytfmfhtih . 

[0 1 78] ^T-n^'Jf^*)^, 7-(S. 'Jy, f-7 
X. o ; JUX'^'7jU, b*t L<{i^*^^:l)JE^-i:, ■>< 
-h$y>7A, ^7, t 'J 7'fyfc iv'^ y?' xt 

^ty'yK, 'JX-*7K, y./p-7X-7j-7'ig, y'Jn 
J^'J/fyg. y y-^ux'^'y-ig. f^yt'j7fy 
IS . 7 ^ 'J 7 r >IS , t « ^ u 7'f xis . 'J 
7'f>f, 'Jx^xXx^xig, 7-';h-77 7y'7'xfx 
BS, ^^xxxf-xBS, yyt'j/HA'fyyi. 'jy 
pyy'xY'^y-i/yyM. y'/hvx^xx'x h/?fyy 
xK, 'jyfj/H^ yfx h^y-'jywts yn^y^ 

'J7'F7y '^N^Nfyyl. 'J x^UXh^XX'X^ 

xi§, y x ; &'j7h-^7is, itL^£7)|§£7)ja, Witf 

'Jf-^A, ^h'J^A, ^'J^A, ;hfV»7A, -fe>"7 
A. <'J'J7i,. 7/^y?A, #/PS"7A, Xhox 
^■^2., /< ij ^A^t OS. *5 J; t>'h 'J 7 x - ;hxf-;h 

[0179] ^Q^'J ft3*fc it^-f V^-'J ft^h 
LTti. ±e«fl:*W»+«>lflfc:lR4>r. 2«fcJLLffl 
v ^ d fc h . JJEw J; d (B-3) -f ?r y-lt -f * x 
ttft-^Hltt . 1 flMMttT* fctt 2 «tLbH*-&«Tffl V ^ 
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[oiso] *mi£fa&w&&m&ito&imk.-r& 

\t i * >mt^W> (6-3) fcffl^fc £: . UiT^SttT#S 
[ 0 1 S 1 ] 4ft. *!6fflCfli6^U7 * yfi£H3M«£ 

«. lifEffl^swfc^i* (a) . (B-D^^afb-^ 

«L (B-2)^«r/WS-^A3f4f^>ft^!BJ. fcit>*<B-3> 

its®} ( b ) fc t fee, &mizj&t-am-r&£ o &ti 

* (C ) Srffli^it 

[oi82] ( c ) tm 

4L^„ 

[0183] &KMmmt LX . HffcWCIi S i 

0 2 . A1,0 3 , MgO, ZrO, T i 0 2 . B 2 O s . C 
aO, ZnO. BaO. Th0 2 3rfc\ 4ftJ2:::il£>£ 

•te*;t7-f K Si0 2 -MgO, Si0 2 -Al,0 3 . S 
iOj-Ti0 2 , SiO r V,O s , Si0 2 -Cr 
,0 3 . S i O^-T i Oz-MgOftt'&mRit&ZtW 
^tl^o-h, S i O t fcJ:tf/*fcliA 1 2 0 

[01 843=Srfc, ±E*MSiMfcHs.i, ^*<0Na 2 C 

0 3 , K 2 C0 3 . CaCOj. MgC0 3l Na,SO,, 
Al, (S0 4 ) 3 . BaS0 4 , KN0 3 . Mg (NO s ) 
2. A 1 (N0 3 ) 3 . Na 2 0. K 2 0. L i 2 OtckWjpi 

{SffiEtt. Wig, BrftSB«»fr**LTV^t>* 

[0 1 S 5] i^J:3*#?L«BMblW±. SBMSitflR 

tlZ&mi. tg^lO-3 0 0/im. ML<«2 0 
-20 0x<mti)ot 1 0--1 0 00m 2 

/g, »*L<lilOO~7 00m'/g^W:3b 
0 . iffltU&ffi^'O . 3-- 3 . 0 c m3/g<0iSHfc:A& 

0-1 OOO'C. MiLKlil 5 0~7 OO'CT'^BJtL 

[ 0 1 S 6 ] *t«ffilM*fc tti±. MgClj. MgB 
r 2 , MnC 1 2 , M n B r , W/ffl^iX-S> , 

fc'^^cte^fl:^*iiW$-y:ft^. WtHJWt i -)t 



[ 0 1 S 7 ] Ltfflt ^ii£tt±li. it 

&te±MLmi±f&.ftbLxmf&ZiLZ. 4ft. *awr 

^{i'f^y^ttii^^-e^^. 4ft. ^ft^tfott 

S. 4ft. ffi±. ftfctttHilfcil-f^yaaitWIttfl:* 
HfktT. «i±. *ti±mk. 4ft. 7^«'^/*>'^ 
M. Ty^yM. CdCl, m. CdI 2 I^t'»i 

[0 188] Z<7)£o%%i±. fti±Mmb LTti. 

'.;>-. ^yhw h. *fiff«i±. ^o^i, 7n7 

&mWL&bb LTti. a-Zr (HAsO,),-H 2 
O. a-Z r ( HP0 4 ) ,, a-Zr (KPO,) , • 3 
H 2 0. ff-Ti (HP0 4 ) 2 . a-Ti (HAs0 4 ) 
2 • H,0. fl-Sn (HPO, ) 2 • H 2 0. r— Z r 
(HP0 4 ) 2 , r-Ti (HP0 4 ) 2 . r-Ti (NH 
4 P0 4 ) 2 • H 2 0^ri:^«^«co^ B B H ttlS14Ja^>:^ 

[0189];«J:o ^r«±. tt±4£^4ft(i-f 

7X h n— J+^cnffliimktf 0 . lcc/g t 
i0^4L<. 0. 3 — 5cc/gfiDtiOA'#(Cif4L 

*«BEAat i 0 . m^52 0— 3 x 1 o 4 ?fy^ 
ho— AfOKHCoi^TjU^SilS. 0^-y^'X 
h o-AJil±c7)ffltL-^m^' 0 . lcc/giO /h§ l » 
^>^ffl*t LTffl^ft^tfi. Kir *^«tt^t#^ix 

[0190] *»WCffl^4>*i*tt±. te±l£!fe{3{i. 

wm.ii=»m^3it9mttt\ ffltihrnrnx-zz. ft 
^mtLxmw-mz&. warn, rwjfsm. s» 

^«miwovtt<afr. ajMiJi4><0A 1 . Fe.Mg 

fb±(ommcDm.z 4ft. ^wm 
ymx-ii. A*vm*%. «r«»»*=Sr4f 

[0191] *w%x°mv*t>iih a 
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<r>±% <- "f it y t ?m-f% wfccio, mmmt 
k l vmvm®. te&hrcb •» t t> J: v * . -r «o «k 3 =5r* 

-> a > h v > -3 , 4 u — ^ 3 y-r !> h 
L -rci, t i c 1 4 . zr c i &y<nw>*ity\&: 

Kffcftft. T i (OR) 4 , Z r (OR),, PO ( O 
K > . B (OR) s&k^&lRT/l-n*^ K ( RtiM-fc 
tSIt-i:') . [A 1 13 0 4 (OH) !4 ] [Zr 
, (OH) : , 1 ■' . [F e 3 0 (OCOCH 3 ) 6 ] 
i » *E 'UfiS ftft -f * > ic t'tfmf btlh . 

Kfti-'ifCM^bti*. tte. ztLt><F><k&%s£4 y? 

-*7l -> a >*Z>miZ. S i (OR) 4 , A 1 (O 
Hi .<;«-< o K ) 4 i£y<r,±mrna^y V ( RiiR 
ftrtSJSfc'c > JJU^BtT#^S^, S i O 

> r ytSlU < > ? -// v -y 3 yLtgi:lifl*tS 

- tux n +uv*-z>miWj:t'&mfL>ti&. 

to l 9 3 ] 4;%'H?fflv^*i*tt±. tt±«?ft, 

L . 2f*W |-**fl*-fr;b1*TlHVvCt> <fct\ 
[0 1 94 3 H l #4U*t>0>tt*l±£fc{4 
tt+JtflrCA ') . 1#(c.Wi U^olfrey^'Jo^M 

b . 5.^.1.-/ 4 K 'N? h7-f K X— 5j"7^f h±> 
[0195] timiSWt LXlis 10-300 
U,f*HC(i. x^-v-y. rnfiy. l- 
14fJ«-tl'7 0 ar^Jfcftk LT£l£$it& (ft) 



fc LT^*^ (ft)fi£ffc, £UZ>%^cix^.« 
[0196] *W%z.&hit\s7 4 yfi£ffiJttflEt±, m 

ese&iMteife (a) . (B-i)w<i&JRfb^, (B-2). 
< ytt-ft^-ft* 1 ibstm h < 1 1 mortal 

(B) . jMlcjCfcTffl* (O fcftC S4>tc«fi3Kc 

fiSfcf^ri.i a^^f^^^UKi:^ ( d > 
[o 1 973 ( d ) aMt3Msa 

aWSffltcfi . ( D ) mmit&fof&ftli * t 

[0 1 983 iV? x /HSfl;^*!: 

LT(±. R 31 -OHT'S$iX-S.t«3& i: ^ffl^il 

r 3 1 (i^*^^ 1-50 ^K(bK«s * fc 
(±K5gJl^ IX 1 — 50 WAny y\kfitttA3£&%* 
■t. ) , T^3~;MRfc LTI4. R 31 #'\o^->ftgtfl; 

43^. 7x7 - /Htft^ft L 
f{±. *S8S^a. a' -iiA ! Rfl!l-2 0«Ktt 

[0 1 993 iV\s#ymt LT(i, MS. R 32 -COO 
HTfS$<l4t<D* s fi6fflS*l.&. R 32 iipt«lm^-iti- 

5 0 comitx.m&t.tzi&dmm?®. 1-50 «/«yy 

y>"iK«fc*siafe&w * tv->, >; yfosmt txa. p 
-o-Hg^WJyii, p-or, p = ots-£ 

[02003 xt^ymmt LXli, Tlfi-JK^ ( IX) 
[fl:6 1 3 



<X m _„)-M t 



O- 



«- . f< 1 - 2 0 crM<t*mmt tdi^mm=m 

1 - 2 0 no y> ^(JtifcicSHS-Cft* , Xlifcmm. 

m . 1-20 \a 

[020 1 ] HI K - *»HBKffi&*U 7 yf- 



S -R" 

1! 

O 



(DO 



in 



[02023 J^t, ^-1^7^ >fi^77S(COV>tf^-r 

£. *WMz%z>irV 7 4 ym%-fimi, 
ft&Tlz^uyj y* (ft) M^S-tSwk* 1 ^^. 

f}\ Wrox 0 ^mmm^ixt . 

(1) BK*(A) k. (B-l)mWfc*«. (B-2)*HT 
;l 5 - -7 A ifrdf. i-ft'&ftfc J: L K '(B-3) ^ .i" y fl:^ * >'tt 

ft^iK*»«.att'n*^*< > ii 1 «^)fiE^ ( b ) (l;j.t 



(57) 
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(2) B5t# ( a ) t (B) t i^mm.^tzmmi 

[0203] (3) jfciM A ) klfcfr ( B ) £^*>i#«!ft* 
•liTtttSilfcJK *5«tOT£# (B) SrttS^«m-C*fi^» 

tcaan-r (b) i-tti 

(4) BJt^ (A) £fflffc (C) Cffi8Lfctt*gjaWK iJ«t 

( b ) srEs^ipjfT'S^s^sirr^^. 

(5) JfcJH A ) k I** ( B ) k ( C ) IZim Lfc 

(6) tii ft ( A ) k J&ft < B ) k Srffltt ( C ) (c*If# Lfc 

fcJ:t>'E)c^ (B) £fflK*>HW'T*£»fcaS 
Jirri.^ffi, (B) J4, H-TtRSro 

[0204] (7) flfc#< B ) Sffift ( C ) tZffitLtiM 
&£Tff&ft (A) *ff«^)iSffT'fi^HtC^JP 

(8) ( B ) <HS# { C ) Kffl»Lfctt»£j&»\ f£:fr 

(a) . tui^a-a- (b) *ffiBfl5«uftM*«K:asani 

(9) (A) £Jfift: (C) fcffl»LfcSWh fci^fiE 

* ( b ) oat*; ( c > Lfzf&ft* sEnrnftx-m. 

(10) j&fr ( A) £fift (C ) CS»LfeK». 

( b ) ( c ) fcfii#Lfcis$h *s«tw£# ( b ) 

(B) (4. R— Tt»5roT^TfcJ:^. 

[0205] (11) ( A ) . jR# ( B ) . «fclf* 

(12) fi£# ( B ) kE&fr (D ) Sr&S^tttJSJttS-ttfc 
Jfc8\ fciU-fi&ft (A) £ffiS^II*T'«£tSJc»^ 

(13) Rfcfr ( B ) kJ&ft ( D ) Srffifc ( C ) CfflftLfc 

&4?/fifcfr (A) *ffi«^IIffT-S-&fl^iD^- 

(14) fifcft ( A ) kfiicfr ( B ) £^*>S8tt3-£fc«MMl 
5h fcitfjfcft (D) 5rffK<o«Ws-cm-&St:aS(in-rS 

[0206] (15) flt» ( A ) kf£# ( B ) z^sbmm 
Ztttmi&fr* t££Vm& ( B ) , fcft ( D ) Srffi £ 

(16) fifcfr (A) kl&Tf (B) £^*>^$tfJtJ|lo!6il£ 
*h fci-lMfl- ( B ) kfiSt^ ( D ) ££>^t#>&M£ 

(17) fS.it ( A ) Srffltt (C) KffiJ*LfcBlMh 

(B) . 4 *>'(£*)• ( D ) SffiB<J5JWFT«*«t2ian 



?&um* . 

(18) (A) £fflfc (C ) icffif^Lfcl&Jh £4tf 
( B ) kEJWi- ( D ) £ & t^tfftfe £ -fcb^i£# *• 
eSiOJP^T'fi^t^flDt-^. ft. 
[0207] (19) fifcfr (A) kJfcfr ( B ) kl&fr 

(20) mt ( A ) k JR# ( B ) fc JR# ( D ) £r^tf>jgtt 

»taanrr&*i£. <ro*&\ (B) 14, H-Tt 

(21) < A ) k fifcfr ( B ) kifcfr ( D ) Srffl«c 

( c ) «i^f L^«o!i*:»-^fi(cgs!wr hum. 

(22) fiJWf ( A ) kj&tfr ( B ) kJjfcfr ( D ) Srfiftc 

(C ) Klfl#Ud«Sl3&h feiVBR* ( B ) £ffitc7) 

wrat^«tc«airt-4*«fe. -lio^-, &ft < b> 
±ts^ia^ ( c ) iztfufr (a) a xiff&ft ( b ) wim 

[0208] *m%zfah*vy A y&m&umx'i*. 

[0209] JRfflfi^ffitfc^TfflV^^S^ttMl'l: 
^ : ^-fe* y , b /L-x >- . * i, v y% Zv&ffiS&Xcfc 

y^r n C7 ¥yimit7\<m& tinztit> nm&wz k' 

Swk 6. 

[0210] ±IB^J: H'.+ l'7^f>'l^fflfi!WrfflV> 

r. ^^^-fvoa^-S'ffdtcF^tr. ^ (a) «. 
Rjessti y v wwso". a^i o-^-i o-^^/p. 

»*L<t41 0- 10 -1 0- s ^l-k=5r-SJ:o=5riTmv> 

B5t7f ( a ) sr, immm^mmv 
i^^tftoTi. &^m-£?mttx'*u?j y*m. 

^i-&ZtfrX'Z2>, 

[0.211] Eic5f(B-l){i, B3c*(B-l)k, (A) 4> 

eym&BUgLT (M) kco^E/Wb C(B-1)/MD ^\ ii 
«0. 01 — 100000. Jff4 L< J40. 0 5-50 
0 0 0 k3r& J: 34*TfflV^<5,it4. B5c;#<B-2)f4, tdt 
(B-2) *<7)T/l- $ 2,IE^f £ . ^ (A) 4>iOii?l 
( M ) kCO^kfct C (B-2)/M J *\ fflft 1 0 
— 5000 00. #2 L<t42 0— 1 0 00 0 0k4'S 
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(58) 



ttflPP 1 1-1 0 0 3 9 4 



«fco**-CfflV»^*tS. B5t5t(B-3)iS. j£*MB-3)>, 
# ( A) *tf«Sf*&RISFP (M) fcOt/Wt C(C-3)/' 
NO ft, iiS 1-1 0. ifSL<Ul-5i:?;2.J;')i 

[ o 2 i 2 1 m» ( d ) ul ( b ) twtr . 
(b-i)<7)%£. t/wJt c (d> / (B-i) ) mmo . 0 1 

- 1 0 , tti L < t± 0 . 1 - 5 J: 3 fifcft 
(B-2)<7)%&. file* (D) kf£#(B-2) *<7)T/l -S-^A 

fc CD^/Uit C ( D ) /(B-2) ] #31ft0 . 001- 
2 , iff S L < 140 • 0 0 5— 1 k&S J; ') &*T\ fi)c7f 
(B-3) ^E/l-Jt C (D) /(B-3) D ^iUSO . 0 1 

-10. Jffib<tiO. l-5kftl>J:?&S-Cffi^£> 

[0213] 4ft, CiOJ: o &:*y 7 -f Srffi 

4 ynM-kiMMli. MS. - 5 0 — 2 0 0 
'C. jffiL<liO-l 7 0TC«Mffltft4. *£-JE7J 
{4, MS. SE- lOOkg/cmMJiU (4SE 
-5 0 kg/cm^frtfc»). fi^SJSi. ®# 

fir d C t i WC* £ . 

[ o 2 1 4 ] nhi\h*y< y 4 vm&wnvtf-ma. m 
[0215] z.<r> i -3 y -7 * yfi-&«SE£«fc o 

tSCt S^l/7^i: LTJ4, mMffi^Witf 2 

— 2 o^oa-Tf 1.7 -f y . ftk/JJ"xf-yy, 7*ab°y 
y. i-7-f-y. l-^yfy. 3-^f;H-7fy, 1~n 
dr-t>\ 4-^-f-;l-l-^.>'r>\ 3-^f^-l-^yf 

i-^7xy, l-r'-ty. l-Kf-fey. i-f N5f-ty, 

l-yvJf.Hj-^'-by , l->f 77^'by. l-X-4 r2-b> ; ^ 
3-2 0 <08t-1fcr y 7 ^. ft k /L«f^7 

yfy, y7n^7°Ty. y;y*A-*y„ 5-yf-A-2- 

S>V#)V*>* fb7y?DFf-ty. 2-^^^-1,4,5, 
8-^V^y-1.2,3,4.4a,5,8.8a-5f ^^h Fnf7^1/ 

[0 2i6iittt/7-. ftti.il r^y^ffi. * 

77LI/1B3L 7-? /US. £t7k^y>f >f7 3y®. 
JBM^a^'IIL h'v-^n(2.2.1]-5-^rT i y-2,3-i ; 
a/M^ttflriTOa. /S -^g&fo#;y-Ky®L fcitfc 
ft^-hh 'J^Ais. ^U^Aia. 'J^^Atg. Sin 
ta. -7^^^Ats. ^y^AJg&kV^JKJg ; 7*7 
'JAggx-fA . T^'J/Hxf^. T7 l J;Hgn-7"nf 
/K 77 'J/HM vrnb'A-. T^U;H§n-7'>/W. r 
7 U 'lSS-f V7f)l', 7*7 'J AS tert-7'f-A . T7 'J 
aSS-x^-a^ > >K .x 7 7 'J A-Bt* f- A \ 7 7 'J 
/H§X-f-/K :A 7 7 'J iVMn-yn \Z>V. .X 7 7 U A-KK 
y/ntvK X77 ';/H§"-7^-A. ;>< * 7 'J A ®K V 



t'x/K rne.-tysat'x/i,-. *rny|!t-;K iiT 
[I ym^'-'l. 77'J >B§t-;l. . x^T'J vlStx 
h 'J 7;k3to»lib*— ;^if ^t-.^xxf/H ; 
T 7 AKI 7' 'J x . .X 7 7 U ./I i§7' U > v >l . -f 7 

[0217] $f 5 Ch-fty?o\= 1 fty. i^'X>-4ft 
f4.-K 'J x >-^r i; $r ffl ^ ^> ^ k i> X' $ h . Z?) y : x y i ft 
ti-KUxyi: tt(4. #t#M^4-30. SFtKli 
4-20 T-flKLh<0Za«r^*#t4aittXI4««O 
fb^t)t'S)l>, a*wtctt, 7'7^'x>. ^yri-y. 
4-.xf-A-i.3- ^y?i/iy, i,3-^y7> ? xy. 1,4- 
^.>7vX>. 1,4-Mfy'xy, 
1,3-^-77^'xy. 1,4-^77^'X 
>-, l,5-.-t77^x>-. 1.6-3T7 7 y'xy. 1.7-^77 

>. yy^n^y^ yl>' ; 7-J< ^1-1,6-^7 7 ^X 
y. 4-xf ij f >'-8-^ f;l~l,7-yf y'xy . 
*f-;l.-l,4.8-T# h 'Jxy ; 
[0218] 5fetear«Rt*=jMt^*, WitfXf-U 
y, o-^f/ixfl/y, m-xf/izfi/y, p-^f-/l7 
f-yy. o.rWf^fi.y, o-xf;i7fi/y. m 
-xf;ufi/y, p-xfyi-xfuy^^y^K 

li# t JTfl-*rlb'X- s f-l' y : ^ h^r^T-f-py. xh^fy 
xfl/y. t'x/i,^.t.#iS. b"xA^t,#is^f-A-. b 
- /K> yVl'T-fef- h , tt ; n^y7,fl y. o-7n 
nxfuy. p-7na7.f-u-y. ^b'x/^yb'y^rk" 

cmmmis^x-f-i, ■, toxi^-y^-nr^ 

yy. 4-7i-;k7otTy. a-^f;«fi/>*5; 

[0219] *%mizi%&7i-u7 < ym-smmmi. s 
c: k h . § 6 1 , 2 mw±<?>* y 7 * > 

LftkSt. IMM* J f^tl-7 * y#S£-*S:i#S 

[0220] 4ft . «hb(c^^ ?ry 7 >f ym^ffliHR 

li, ^ yhSay'xytiOM^Cffii'1.1 

kt"C§l). z\z\x~¥&^tzi\ha-*vy 4 yt tx 

(i . ±15 1 nmo^mmm.^iw 2 - 3 0 . # 4 l < w 2 

-2 O0Ofl!tt£fcl±#^ttl)a -Tt-i- 7 y y*W^> 
iiS. ^A»Ti>xf-y-y. rnbyy. i-7*fy l 
-^.y^y. l-^ty. 4 -ff-)V- l -^>r 
y. i-^7ry^f4t<. xfvy. 7°ob°yyA J 
^iSf4Lv\ mt^a-ti'7<yti lS#*t 
4ft{i2aJ3Lkffi^ii:Tffl^l. C > 4 . 
[022 1 ] Sft^y'xyJ: LTfi. ftk itfl . 3 
-7'fyxy, V7°y y. 70071-7. 1. 3-y 
^□M^y'xy, 1, 3-^y^yxy, 
-1, 3 -^.y 7 y'xy. 1. 3-Mt^xy, 1. 
3 - *7 7 y'x y^r ZnVmWHSttf 4-30. #4 L 



nnrin- <: ip 4HnnnwA 1 «» 



( 59 ) 



WBB¥ 1 1- 1 0 0 3 9 4 



< 13.4 ~~ 2 0 <r>fflmm.i?x- ytfWf totlZ . Z il t> 

1, 4-^y7S/X>\ 1. 5-^tyX>, 1, 4 
-Mfyl/. 1, 4-:*77>X>\ 1, 5-^7 
^^*X>-, 1, 6-*7 9 : Jx.y\ 1. 7-*9?i?x. 

y 4 -X-f'J^y- 8-^^-/1— 1 . 7-y+^-x 
>\ 5. 4, 8— r#l- 'JX>-#£ 

[ o 2 2 3 ] ax. w^mt^cnmk-Kmz^x 

-Hfcfc ( I ) (II ) (III ) Stf (IV) TW&1xhW» 
o t-z LXWm? 4 £ k #T"# 4 . 

[0224] *&to£.8>&M&&Mk&m£mm-&w 

fi7iy -sMHRtttt S: , 7 o o vBSp fc KJ5B § 

flstm 1 Mi L < JiSB 1W.<r>r 5 >'ift^i^«7- 

WKii, if. M*"coaifgfk^!|fj*r^«E(c^jB-r4. ^ 
& k L T ti . ZCOXo %&j£iz&&<?> h?)* (IfflT £ 6 

* 0*Cfr hmmTX\ *->l~4 8ii«IBH«fl £ -r*fc, Mm 



B 




( I") 



[0225] Z o lX%htitc%m.=r*:W&k 

mw-smtsm t%.mmt&z t x\ nm-t&m$&m 
Ett? tasaitdSfiw t , ^tcjte tr*** s**3itT 

7t/^ F&*riraML£?&. iE^xDy-'yfti. & 
JHr/p#;Wb!IMiW54JRfl;^lii fc fifflTraa U -7 

ls<limti&ktirTX\ 8>l~4 8iSia 

^ > ix4t>i?)$:isOTT'#4* J . ^"Ctx— ■ f;K f 1-7 
t Yayyy (THF ) agkOSttSBBL lvWX>"*§*7)0t 
ibfc3&S&&k'#*?£ L<l£ffl*:ft.&. ±fc. 7x7* 

E[i j F i: <att&*jfc* as* s - k c i o mmth z t it 

[0 2 2 6] 4fc, -ffc-^Bi^ttRtioTti, 7x7* 
1M F*gi3«£gEtH2"r. EGrfk&Hfl^Bjk^iKg 

fcfc*tf. Ties*: ( I ' ) ~ ( III ' ) 

( ^ix^ti^±mit^m^ < i > — cm> tztt&) 
fz&m>^?>fcWkKmz-$xmm?& . ttz. Tie 

5t (IV) (^f2&*(fc-£« (IV) tc^) co{t^% 
Ht6 2] 




( il-) 



B 




< nr) 



[0227] $ ^-lS,L^#ik«fl:^*7)^ja 

OB8»S:»Af 4 C k 4>T'§ 4 . 
[02 28] 



B 




LxGm%mm%m&'&m®mm®ztL& . * 

-f 70«-&77iS(Cj;il(f . ^^S^1xT'^U 7 ^ > 
(4±) S-^ftSraBST-SS. 
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[0229] 

immm mi&Mizm^x^wzmfrmizw, 
w-t&fiK *mu3.ztit>mmmtm%iZii& torn* 
Zcvk ^mmmx^hixtzii-^^Mmi. 27 om 

Hz iH-NMR (B*lfGSH-270l) . FT 
— I R (SHI MAZU FT I R-8200DI) . 
F D -M&fttft ( B^Urf SX - 1 0 2 AM ) , 

dSCRfc • I C Pmz X 0 5f 

ffi\ f£i§:SHIMAZU ICPS-8000S) . 

mm. **, es^xtt chno 

3 sxiirij v ypz-mmtfz, 

[023 0] (^*W1> 

<iee^TlB^ ( LI) ^jS>^tcS«BfllL^l 

0 0ml <7>Rje»C. > 1 5m 1 , HKXf- 
tlT—'Jyi. 07s (9. Smrnol ) . h UxfVW 
7 5 > 2 . 0 2 g ( 2 0 mm o 1 ) SrftiZ^ iixC3. 
5-y?OD-2-t h'n* ^O4fyx;^n;w^oi» H 
2 . 6 2 g < 1 Omrno 1 ) (?)l,4-y^t> 2 5ra 1 
mm&*ftTffiT?&. arF*T«6 5°C£T'#?SL. 

L fc«fcfK«: h JA L , *>iR£«ffi«« L T«Wt* Bfc£ 
L. SJS»K^f-^-4 0m 1 fc?J<4 Om 1 SrJn^T^WR 

urn mmmm ^^■y/wmx.^m z^hz 
tx\ TfSs^ (Li)--C7SS*is#«fejibtt<o-fi:^ft 

1 . 1 2 g (1&¥3 4%) fcWfc. 
HC6 3] 




(LI) 



FD-MAfrffr : (K* ) 332 

»H-NMR(CDC1 3 ) : 3.20(s.3H), 7.0-7.5(m,7H) , 8-84(s, 
1H) 

[0231] KM&k&fc&mTseja < a-i > 

aaN=««k 7/1 Lfc 10 0ml COSJESt, 
fc-dtt ( LI) ; 0 . 6 8 3 g ( 2 . 0 6 mm o T) > 
y'xf/H-f /H 5ml £tfc&^, - 7 8*Cfc&SI 
I. MfPLJt* 1 . 4 3ml 

( 1 . 5 4 mm o 1 ,'m 1 -n-^r^Vjgf&s 2 . 2 0 
mmo 1 ) £5#7WT}iSTU ^m>-o < *) fcSffl 

arlftgL*:. C^j§^£-7 8°Ctci£iPL, H»fLf-* 
yWi& 2. 0 0 m 1 ( 0 . 5 mm o 1 ,/m 1 -^77 >' 
$J& 1 - 0 Omrno 1 ) Sft^taTFLfc. «§Ti&T 



0 ) 1 1-1 0 0 3 9 4 



L . *rttj L .fcHKSSffc* y 3 0ml (CSK L . ^ 
IftS-i/Xf^x— f;U3 0m 1 fcfgft^l-^Sm 1 

Tmti^m±miM<7Mt^mo . 24 g (JR^3 1 
%) *nrz,. 

[ft6 4] 




( A-l) 



FD-M4Mf: (M + ) 780 
>H-NMR(CDC1 3 ) : 3.15(brs,3H). 7.0-7.5(m,7H) 
TtmfrVr : Ti 6. 4% ( ff-JUS 6.1%) 
[0 23 2] 

<m®<kmn-£mTitt <b-i> <7>&&L>%mzT>i3 
ywmttz i o om i <oRjG»fc±KTflifenfcft^ft 

(Ll) ; 0. 4 1 g ( 1. 2 3 mm o 1 ) > TH F 2 
0ml -7 8r^|]L. ffiWLfz* Mz 

n-T^/HI^A 1 . 4 3ml (n-^-9">'^. 1 . 

5 4N, 2. 2 Omrno 1 ) & 5 4hWtt»T L . 

SJt-7 8°C(^aiLTZ rC 1 4 0. 142g(0- 

6 lrnmo 1 ) Sr&^fcafe&PLJt., 8sMJL ^<0t 

KKffifrMSaW L . WHS LfcfflttSr*l"L* f - V > 3 0 

m i rafcrtu ^mm^m^Lfz. i^t^oo^ 
;i- • mt**\/ymwi ( yxf^x-f^ : mit^i-u 

y= 1 0 : 1 ) 3 0ml T"^#L . § ^^^^> 5 0 
m 1 t4»l. «ffi*g«$li:&C: fcfcJ: OTte^(B-l) 
■C^SilS H±feO«*0 - 3 5 g (JR^7 0%) ^# 

[ft6 5] 




( B-l) 



FD-HM-7f tff : (M + ) 824 

iH-NMR(CDCl s ) : 3.10(brs.3H>. 7.0-7.4(m.7H) 

7C»Mff : Zr 11 . 42 ( H-ffffl 11. IS ) 



(6 1) 
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[02 33] ^SUmS) 

<M&TTtm < L2) cr^f&yJc-ftizmmmW Ltz 1 

0 0 in 1 cr>fx.mmz . 2-t-7^)V-v-9 5 . 0 
g (30. 4mmo 1 ) , h 0 XfvWT i>-7. 6 9 g 

( 7 6 mmo 1 ) arDMF 2 5ml IZMM L . S4*?.a<7) 
vvf^T * / 1* y SSy&GT. m& 2 BPals t 
)l>^^)Viy\))V-7u\)V5 . 50g (36. 5mmo 

1 ) b Z blz£ V . (2-i-~7"j->l-A-*+ll-7 
i - /I- )-(t- 7'f;ly^ V /l-)x.— T)li)<%t > titz 

(%MWM9 9%) . ;M^nn^;l-i»2 5ml tcjg 
»U *iTF. ^on^7W*>«8. Oml£SSTU 
1 54MSBfflf-T4. £<*>RlEiflte**-C 

1ST, ^W-'Jyi. 7ml5iTL. 1. 5 

Tie^ ( L2> T*»*lijKRfii*R<Ofl:^«l 3 . 5 6g 
(IR*3 5!S) 
[•ft 6 6 ] 




( L2) 



FD-MMHfr : (M* ) 333 

iH-NMR(CDCl 3 ) : 1.26(s,9H), 2.25(s,3H), 3.21(s,3 
H). 7. 0-7. 4 (a, 7H), S.60(s,1H) 

C 0 2 3 4 ] <«»AeMt^UjTiEj* ( A-2) !D£&> 
mi^ (L2> fcJB^. £fi£Hl tH«<0*8fc"rTE* 

( A-2 ) tCTjrra^JBMt^HjSr^jS Lfc . ( 3Sfe1ft 
* ; IR^6 4%) 

[£6 7] 




( A-2 ) 



FD-J»##r : (M* ) 782 

iH-NMR(CDCl 3 ) : 1.2-1. 4(b. 18H) , 2.20(brs,6H) , 3.20 
(brs.6H). 6.9-7. 5(m.l4H) 

Ttm-frtt : Ti 6.1% ( tmm 6.1%) 

[02 35] (£-j£ffl4> 

<«WMHb£*TES (B-2) (L2) 
^lSW2fcH1IW>*-ffiTTTE* (B-2) fcijc*- 
Sfj^JKft^r-^ Lfc. ( : Um 5 3 % ) 
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[ftbS] 




( B-2) 



FD-ftJMJ-W : (M + ) S24 S26 
'H-NMR(CDC1 3 ) : 1.30-1.5(«, 1SH). 2.21(s.6H). 3.20 
(s,6H), 6.9-7.4(m.l4H) 
Ttmfttir : Zr 11. 1% (ftSLfl 11. IX) 
[0 23 6] (£j£(?iJ5) 

<i£{a^FTie^ ( L3) <o^«>*»ca3waiLfc 1 

0 0 rn 1 . 4-^^c-t > 15ml . T-'J > 

0. 7S4 g ( 9. Smmo 1 ) . l-yx^/l>T$>" 
2. 02 g (2 0mmo 1 ) Srtbji^, -1*1(3,5-:/? 
d n-2- b h* D3r i"0-»f > X;l ^ ^/l- ? o y K 2 . 6 
2 g ( 1 Ommo 1 ) <501,4-^^-t>'2 5 m 1 (M* 
7jtftT?gT1-& . fST^Tf* 6 5 »C£ T'#iS L , $ t>lz 

8388x^4 0 m 1 t*4 0ml SrjDiT^Lit. 

M ( £RI$JK : ^-9- W»Kx*/Wfc ) 4 fc T" 
TI55* ( L3) X'KZtlZfFm&iMknit&mt: 1 . 5 
Og (JRi$S4 8%) 'fttz. 
[£693 




< L3> 



FD-JUMHfr: (M + ) 318 

>H-NMR(CDC1 3 ) : 7.0-7. 5(m.7H) , S.60(s,lH) 

[0237] 0»A«fl;£W"Fe* (A-3) ^£j£> 
Mtr;^>'l^L^ 100ml ^Kfi5S(3±ieTf# 
£ft£££% ( L3 ) ; 0 . 3 2 S g ( 1 . 0 3 mm o 

1 ) iylf/H-f/H 5 m 1 Srttii*. -7 8W: 
ftffll. JJBfLfc. CliXtCn-7"^'J^Al . 4 3m 

1 (n-^v^^iBu 1. 54N. 2. 20mmol) 

£ 5 #ra>wt l . *-*>tfc«0> o < y t -e#;s 

Lfc. SiB-C4B«ffl««5a, S/S-7 8"C(^aiLTT 
iCl 4 £2. 0ml (^7^>«. 0. 5N, 1. 
00mmol)«:i« djfe/jP Ufc . ifijp^, Kl>o <*)t 

^)KiC«E$-«JE«ai L . Wai Lfcffl*Sr«ft> f - V > 3 
OmIT-ML, ^»*^*L./C« fc&ftfcWLX*- 
1-- >«^«ffigH L , 9ftH L^S*«: y'xf;H-f 



(62) 



tllfl 1-1 00394 




> = 1 0 : 1 ) 3 0 rn ] Tifoft . § h lz^**r> 5 0 
m 1 X'tftifik. fcCfc 9TI2j£ (A- 

3 ) jt±fe<0©5feS: 0 . 1 2 g 01X332 8 

nt7oi 



;TiCl, 



cr ••■ (A-3) 

FD-Mi»tff : W ) 435 
1H-NMR(CDC1 3 ) : 7.0-7.5(m.7H> 

jm»m ■. n ii. « (§mm 11.0%) 

[02 38] (£j£0!6) 

<S^*«ft^ (B-3) 0y&tiL>3LiHzT>l'3fyWm 
Ltz 10 0ml c7)R^Ht±|BT1#^ix^-(k^ ( L 
2) ;0. 683g(2. 06mmo 1 ) tTHF 1 5 
m 1 fctta*. -7 8rto$fflU flttfL*:. <I*U~n- 
7>/l-'Jf^l. 4 3ml (ir-^flfViSBlJL 1. 5 
4N. 2. 2 Ommo 1 ) * 5-ftfflfrlfXrfcTL . ^ 
\m -> < 0 fc SiS 4 T-#i& L . SEaiT 1 4 B#^«ff#fA . 
I?^-7S < CIC:^S1LTZ rC 1 4 £0. 2 3 3g 
( l . 0 Ommo l ) £'&xizmnLtz. WMk. Vf>~> 

< *) t mt&t -c#a t , $ h iztmmm. z 4 ^raff -> 
tz. ■-cr^mm.ims.mmi. wtBL^siftcS:**^*^ 

on.X^>'30mltMU ^fffttHtSLfc. »6 
ft* v ? n a A * >«^Mffig«S L , ffiih L1zMfc& 

i/X^/lX~r/l- ■ i&HA^-V ymm ( >*X-?-/lX— r 
/U : m>VCA^V>= 1 0 : 1 ) 30m 1 Tgfcr^U 
t^dfHfy 5 0ml Z'&tmk. &EftNk$-&&c\ t lz£ 
0 Tf £3S ( B-2 ) T"* $ i ih *±fe<7>»5fc£ 0.14s 

(IR*2 9%) nti. 

Ut7 1 ] 




:ZrCI 2 



( B-3) 



cr 

FD-fffi#W : (M* ) 478 
iH-NMR(CDCl 3 ) : 7.0-7.5(ni.7H) 
Ttmftffi : Zr 18.9% (fhJtffi 19.1%) 
[0 2 3 9] (<er$M7) 

<m&?Tstt ( L4) ^£j£>^)£|£J3T^#£>ix*:aB 
fiff ( L2) 3. 3 2g«:i^y-;H0ml|« 
L . aa-C*aWfc^ N'J^AI. 3 s (32. O m m o 
1 ) (03m 1 7jQS£*riHsJnL/><. Ztllz, ifX+MKttL 
2. 9ml (30 mm o I ) SritJOL . JtSSiT 3 mHBHft 



/ITiAlfsrttajL, Z.ti&S/yij'f)V 
tiv&TffiM-f&Ztlzl:9T3Z& (L4) t^Sii* 
SrfeSSS 1 • 1 8 g ( JR^2 3 4 % ) 
Hfc7 2] 




tBu 



( L4) 



FD-Mfi^W: (M + ) 346 

iH-NMR(CDClg) : 1.25(s,9H), 2.25(s,3H), 3.21(s,3 
H). 3.85(s,3H). 7.0-7. 4(m,7H) 
[0240] <M&£ig,it^mtt (C-4) <7>&$L> 
JtftiZTll-a'ym&Ltz 10 0ml nm.ffig&zZMitzi 
r\}l> hO. 13g (2. 9mmol) iTHF15ml 
rfiii^. m&T, fc&fjj (L4) 1. 00g(2. 9 
mmoDOTHFlOml ^MSr^jDf S kffi^ 

is* j waj Lfc. i mmmrm^'y^y < n?-x- 

^ f - P >-Jg7K«t>-effiflB § , $ (cv* > 5 o m 1 
«ffite*S *4 C k lz J: 0 TIB^ (C-4) X"& 
ktLhiNk&pm&O . 9 5g (JR^6 9%) m%t>i\ 

Ht7 3] 




tBu 



( C-4) 



FD-HJfc8*f: (M + ) 476 

: Co 12 . 6% ( ttUffi 12. 3% ) 

[0 24 1 ] <^mis) 

<WtitrFFtEft (L5) <?3£-jac>-&ft W 2 T'n^t L 

f-/l ^ ^-yl^ U ;l-) x— r /U- 7 . 8 2 g ( 9 0 % 
p a q : 2 6 . 3 mrn o 1 ) *r ?OQ*U 2 5ml Icjgjg 
L. .'K^T. ^naxMylS. Ora 1 SrjgTL, M 

>-^L. -e^^l 5MW¥&. «**«L, M^5e 

fl>7tKD77>'15ml , Z\tLizm& 

T. 2,6-vM y rn e/i-rx o> a. o 2 g -s-st l . 
12i«BBSHtLfc. Rjeyg2-*T-^xy^L. JfoK^K 

X\ TIBit (L5) X'7r^tlh^mm.<r>it-^2 . 6 
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(63 ) 



ftBB¥ 1 1-1 0 0 3 9 4 



0 g ( M-i - ' " ' ••i'i'- 
[ it~ I ] 



.' ,1 



"1 

r t 



DM 



lOu 



( L5) 



i H-NMKU I" 1 ■ I •••'<!. 12H) 1.36(s,9H) 2-20(s.3H) 
3.12(d.|.1H' ...1! i.r..lll. 7.1-7.3(m,5H) S.55(s.lH) 

[ 0 2 4 2 ] .£ I - j- & fL .'? ?1T JEjS ( A-5 ) ^fiE> 
Kia-r ( l. r . • i-Mli • MA 5 1 Rmttm-CTISSK 

(A-5) tz-.r.-r,Zi- ♦ L.fL.Yrir fiHSLfc. (H±fi» 
*;JR*37..> 

[ ft? 5 ] 

J ^ 
iPr j'* **■ 

iH-NMR(CDCI 5 ) : 0.'»V<l. 1211) 1.34<s,9H) 2.20(s.3H) 
3.12(dq,lll) 7.C-7.-,to.-7ll) 

Ttmftm : Ti •». s*. x Hum. 9. 2%) 

[024 3] U'rOW) 

<w*Bit&fi '.''- r -' f»&«at>Efi£F- ( L5) 

£-£016 iHtt^jarC'TIErt (B-5) lZ7rrrm& 
&Mt-&fo *r L ^ ( ^ £i1&5fc ; JRsp 2 4 % ) 
[ fL7 6] 




( B-5) 



FD-MfciH»T : (M' * 

>H-NMR(CDC1 : .) : \.\2Ui. 1211) 1.2S(s.9H) 2.20(s,3H) 

3.10(dq,lH) 7.0-7. ">(b.5H) 

7C**W : Zr li.. P. ( Steffi 16- 22 ) 

[0244] &{:*^K-ffi*ffi£*fe*>IStt0i£jS 

( nsfepii i ) ■tc'jttiKgmm i tzmmm 500 m 1 <oa 

7^-h;i--/CHl'Xy2 50m] £§£Al. 
xfi/yiOO'J •■' t-'i h rT*fffiffifcJ:t/;sMB£xf- 



AO ) 2r TA< 5 — ■"/AJgFPJftjrC 1 - 1 S 7 5 mm o 

i . mm$. mi-&f&Mixi%t>ti?cit&m (a-d 

s-0. 0 0 5mrn o l Jll;tS-&£BI»&U:. 7&E£>xf- 



iv9 -xipm vtz* # 'J s o "c . i o b^t-me 

KEH .-KUXfVy(PE)^0. 3 7 g 

S£-*SttJi 7 4 g/mm o 1 -T i • h r Tfo «) . %hix 
tzX U X^- U >'OMgfi!;g [ 17 ] tt 7 . 50dl/gt 

[0245] ( mm 2 ) ytftizmmm® l /swem 5 

0 0 rn 1 COtivZMX— V 7 V— ylz h;UX y 2 5 0 rn 

/hr -Cl@fn$ ^J^r . *<0tfc, h 'J "f V 5 - 

(TI BA) SrO. 2 5mm o 1 . ^M^-ffc^ 
(A-l) *r0. 005mmol. MJ7x-M/KX 

(TrB) 5-0. 0 0 6mmo 1 Jn^a^-Sr^teL^. 
mEcox^-U^^MJRT. 2 5'Ct'lB#^KJe$-ti: 
f^flt, ^ao-f v f9 j -)V%mnc$%> Z t lz£ 0 S^- 
SrffjhLst. *£i&Tf&. BLmmzti&wrs-Mz 

7^7< H T'Fai L7t. jKU ■7-*8 0tl:t 1 0 
WHBBSEftfllLfcffc. iffjxfl^y (PE) SrO. 4 0 
g»/S. 1 60g/rnmo 1-Ti - h r X"$> 

[0 24 6] (HS6fl?g3 ) HJte^J 1 fciltS<7)^#T. ^> 
2 -Ct# ib^-ft^^ (B-1)*0. 005mmol 

5rr-3 o*iaRj6$-iiTtt*. ^Jte^i tmm<r>mm 

Z'K-itztZh. ^JXfUy(PE) 0. 0 5s^H 



?S14{i: 2 0 g/mm ol-Zr^hrt* 



[0247] ( mtm\ 4 ) mm 2 1 R*<o*frT, 1$ 

f&m 2 T1# ^itfc^tt ( B-l ) i 0 . 0 0 5 m m o 1 

5*CT'3 04MSSJC$-^fcft. HJfeCT 1 1 RWW&QM 
Zffitzt ZZ, df'Jxfi/y ( PE) A«0. 0 5sf# 

fi^Sffii 6 0 g/mm o 1 -Z r • h r Tft 
Os Wb^^'J.xf-U^WffifiBttK [t?] (±6. 0 d 
1 / 'gX'fo->?Z, 

[ o 2 4 s ] ( nftJH 5 ) ussfij 1 1 mm^m^T . ^ 

JSM 3 rt# CiiXtzitS'M ( A-2 ) *r 0 . 0 0 5 mm o 1 
jDi*#S:R4&L^. &mcr)X.+ Uytfxnmm.T. 2 
5°C-C'3 0^raR(E$-fr^. ^ttWl fcNtttfOSfcjgrai 
arffo^t-Io. ^'JxfPy ( PE) tfO. 6 5 gt# 
^ilTt, m&i%m£ 2 6 0 g/'m rn o 1-Ti- h rTft 
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(64) 



Wl 1 - 1 00 3 94 



0 . ft teltztf 0 x* u< ycMW&m. I V ] (± 6 . 5 d 

1 / %X'h-->tz> 

[0249] ( HtSfflJ 6 ) HJ« 2 .h (3)«^.)^frT . £ 
tfcfAJ 3 Tit^ftx; fL^W ( A-2) *r 0 . 0 0 5 mm o 1 

Mtm-szmteLtz,. ^E«x^v#x#Hsn/ 2 

v'fs^tzbZh. ;K'.)X*U> (PE) 5 6gf# 

bixfz. M£iStt«2 2 4 g/mm ol-Tihr T'fc 

0. n^titztfv^j-vycmmwim. ivi m.sd 1 
[0250] ( mum 7 ) mmm 1 b B**>*frT . 

J&W4 Titkfut fLM*J (B-2) rO. 0 0 5 mm o 1 

5t:t3 o^RiE^-iir^ft. mi^'J i k mmmmrn 

Z'il-yfztZo. ^r';xf-Ix>- (PE) #0. 50g|| 
£>il£:., H^SIf ii 2 0 0 g/mm o 1 -Z r h rTJj 

0 . ft ^iifcjff 'J x^w y^ffiHttK [ v ] Ji 7 . 7 d 

[025 1] (0gffe0|8 ) Hji£(5ij2 fc R««0*frT, £ 
fi£CT4 Tif^iX^-fk^ (B-2) Sr 0 . 0 0 5 mm o 1 

5*C-C3 0#ISRjfc;*-££f£. UStfflli laiagcof^iM 
^^tzbZh, ifijxfky (PE) A«0. 5 1 gf# 
£>ix?t . fi-^vS1±{± 2 0 4 g /mm o 1-Zrhr T*£> 

0 . »S>*lteK'J x^l^y^ffllfifJK [vll&9. 8 d 

1 / g~C$>'>tz, 

[0252] (Ht£|5i]9 ) Xftfcft 1 t mmcO^T. 
mM5T%hiXtZtt£;1fa (A-3) 00 5rnmo 1 

£fr~>tzkZZ>. sK'jxfl/^ (PE)i>'0. 5 2 gft 
. m^-iSlttt 1 0 4 g/mm ol-Tihr f* 

o . n^titzw ^vy<nmmm c v ] «± 1 5 . 3 

d l/gt*ot, 

[0253] ( n»j 1 0 ) rnmrn 2 1 nwr^mr. 

-&mm 3 T'&^tltzfcS® ( A-3 ) a- 0 . 0 0 5 mm o 

2 5'cx'3 0ttffi%.&z-ttim. mmmi tmmcomut 

mZfi-otzkZZ. itt\)x.+uy (PE) #0. 2 0g 
ft^M*:. ft&vStttiS 0 g/mm o 1 -T i • h r T£> 
0 , nhixtzXV xf-u-y^SfiBttK L ^ J 12 1 2 . 3 

d l /'sX-h-otz, 

[0254] mtm 1 1 ) mmm 1 1 fmn&ttT* 

6 T»Jb*Lfc<ft£Hj ( B-3 ) *r 0 . 0 0 5 mm o 

i Mtm&zmtkLtz. n&)^\s>fi^mm%T. 



mt'fs-otz t Z h . ?K 'J x-f U y ( P E ) & 0 . 0 4 8 
nhiltz. m&%mi l 6 g/mmo 1 -Z r • h rX'fo 
9. Wfeiifcdf 'Jxf-i, >f >«teg [ v ] {±4 . 4 d 
1 /gT$>-?tZo 

[0255] (ggftffl 1 2 ) H$gtf!l2 kfiWtftffcfrT. 
£fi£M 6 Tf# £>*L*Mfc Afll ( B-3 ) Sr 0 . 0 0 5m m o 

1 m t m& *• mt& i a , j&je^x f - w y /fx mmm,T . 

2 5 CT-3 0^RJtD§*^f*- hm^ji kHaw>aMi 

l^tbl^, .H'jXfl/y (PE) #0. 03g 
ff^fl/S. JS^-vSttii 1 2 g/mmo 1-Zr h rt'* 
•5 . I&btltztfij x^-U yf.«PMAJS [ v ] U 3 . 8 d 

i /sX'h->tz, 

[0256] ( mum 1 3 > mmm 2 1 mm^^T . 

7 "CUbtVfclk&b ( C-4 ) 0 . 0 0 5m in o 

1 SB & miii Lfz . iSE^xf^ >-^x SfflMT . 

2 5°ct3 oftfflfcmzittzm, mtmitmmotm 
mz'tritztzz, if^)zz.^vy (pe) ifio. 0 3 g 

fl^.iX7t. fi^ttii 1 2 g/mm o 1 -C o • h r t'S> 
0 , f# fefLfe Uxf 1/ >-<^BBiRS;K [ ] ii 3 . Id 
1 /gtft'.fc. 

(mmi 4 ) h»j i tmmnzkftT. -k&msxm 

t>iltzll^%Q(b-5) rO. 0 0 5 mm o 1 Jni.S#arPI 
&LJt„ ^)EiOx^^y^'x|?Hf\.T. 2 5rT10-5j s 

iBKes*fc». mmmitmm^mm^^fzbz 

dfjxfl/y (PE) 0. 1 6g£#Jt. S-^-if1± 

ii 1 9 2 g/mm ol-Tihr T'^> 0 , f# A>ix^*°'.) 
Xf- U- yOffiPfilSEii [r/] 20. Id l/gT& o ^ , 

[0257] ( mmm 1 5 > nj6/?ij2 1 isj^^^t, 

^fiit^J 8 t't# ^tlfzit^i^) *0. 0 0 5m m o 1 
jD^a-^-SrBHi&LJt. ■SKcOZZj-h-ytfX^fflmrF, 2 

5-cxi o-ttmim*tt&. mtmntmm^mm 

Zft^tzbZZ. XVX-i-VV (PE) 0. 1 3 g Sr# 
fc. fi^-vSttii 1 5 6 g/mmo 1-Ti'hrtJ) 1 ). 
# <5>tufe*f Uxfu y aymmmXi [ 77 ] 15. 8 d 1 
/zX'lb^-tz. 

[0258] ( ^fe{Fij 1 6 ) mmm 2 1 mm^&ftT. 

^f&M 9 Xn ^titzit^m (B-5) *r 0 . 0 0 5 m m o 1 

toxm&zmhltz. «JE<30xf- v y/fx^m^T . 2 
tf-57tt<r^>, if^i^vy (pe) o. i2g£f# 

fc. M-^-iSttii 2 4 0 g/m mo 1 -Z r • h r 0 . 
tl^utsK 'J xf-l/ ycrmmmi Ivl IS. 4 d 1 
/ffTftofc. 
[iffi«©*t1.ffl] 

[HI ] *f6Wfci»4*^7 >-a^-fflfiM^IlMI^ 

i^-tmrnrnxhi. 
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nmw- 11-100394 



[01 J 



(A) as&jsib**> 



m : mm*** 3 ~ 1 1 KOTSK&M? 

m : 1 ~6 

A :-a-, -S-, -Se- X -N(R 5 >- 
= C<R ,l )R'\ *fctt=NR 14 

(8) 



C 



->(bs* ^ 



ic ) tr. 3«» 

<fi # ) 



oj □ mimmm^mm^T 1 1 # 2 # 



(72)5fiHB« Hffl fig A 
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